Abstract-The coordination between resources and economy is a challenge for Poyang Lake Ecological Economic Zone, which is a new economic development zone in China, with the rapid development in the past few years, the contradiction is more intense than ever before. In this paper, the coupling degree between the carrying capacity of land water resources and economical development were assessed to demonstrate how optimal coupling path can be selected. Methods of information entropy were employed to determine the guideline system of coupling degree and to quantify them. The results indicated that: 1)The coupling degree was difference, the level of urban regions level was much higher than the counties region; 2)The carrying capacity of land water and economic development lacked the synchrony, most of the urban were belongs to the low harmony style, and the countries were belongs to the phase lag in economy; 3)The spatial distribution of the coupling degree took Poyang lake as the core from higher to lower in the form of the concentric circles. It obvious that the strategy of adaptive management and ecological barrier construction should be selected in environment damage areas, while the strategy of urbanization and industrial layout optimization should be selected in the Lag of economy of region.
I. INTRODUCTION
Resolving the conflicts between economic development and resource endowment is a challenging task that we often have to face in the long history of human development [1] . Land and water resources as the most basic natural resources for social economic development, which have their unique ecological features, and the coupling degree of water and soil resources is vital to the regional social and economic sustainable development [2] .
However, with the rapid development of China's industrialization and urbanization, the land and water resources are a substantial increase in demand for urban construction, and also coupling with the water shortage owing to the regional engineering and the seasonal factors. All these factors further highlight the contradiction between the carrying capacity of land and water resources and economic development in China.
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zone in developing areas. How to coordinate social-economic development with resources endowment?
In the past few years, many scholars had put forward some research on the relationship between resources and economic development. Some Scholars [3] analysis the coupling mechanism between urban economic development and the capacity of land resources. And the gene coefficient was employed to research on the relationship between carrying capacity of water resources and economic development in Yellow River Basin [4] . Further more, the coordination degree also has been used to analysis the relationship between the carrying capacity of water resources and economic development of Heilongjiang province and Bahai City Group in northern China [5] - [6] . In view of the above-mentioned literature, most results shows that the single index of land or water resources are employed to couple with the economic development by the means of the coordination degree. But the indicator of this index is obviously insufficient due to the natural link between land and water resources.
Therefore, in order to avoid the single index situation, in this paper, the index of carrying capacity of land and water resources are taken to analysis the relationship in the process of economic development, and combing with the protection strategy of "last pot of clear water "and urbanization development stage, the Poyang Lake Ecological Economic Zone was taken as an study area, which is in the central region of China. Through the information entropy method [7] , the coupling degree is evaluated between economic development and land and water resources, which not only had overcome the shortcoming of single resource index theoretically, but also improve the resources allocation efficiency in practice, and provide references for the construction of other ecological economic zone.
II. PROCEDURE FOR PAPER SUBMISSION
A. Study Area Poyang Lake Ecological Economic Zone is Located in the north part of Jiangxi Province, and in the central of China, Poyang Lake is China's largest freshwater lake and also the central of Ecological Zone. The geographic coordinates of longitude 114°29'-119° 42', north latitude 27°30'-30°06' (as shown in Fig.1 ) .Poyang Lake has unique geomorphologic features, and its water residence time is short. Poyang Lake is a kind of flushing lake with dramatic seasonal water level changes. The renewal period of lake water is particularly short (the period of water renewal is just 59 days).On the other hand, the matching of the Poyang Lake basin physical boundary with the provincial administrative boundary enables adaptive management of the entire Poyang Lake Ecological Economic Zone [1] . All these advantages make Poyang Lake not only has become the ecological barrier of lower reaches of Yangtze River in China, and an important wetland in Asia ,but also become an important ecological zone delineation of global was designated by the World-Wide Fund [8] - [9] .
According to "The planning of Poyang Lake Ecological Economic Zone" which was approved by the State Council in 2009 [10] , it means that the characteristic of planning had changed from regional development to the national strategy. This areas including 31 districts (countries\urban), and cover 51,000 km 2 , accounting for 30.69% in Jiangxi province. The Poyang Lake ecological zone is an important agricultural production base, with the total GDP of 548 billion RMB in 2010, accounting for 57.97% in Jiangxi province. In the next few years, it is urgent to increase the land and water supply in Poyang Lake Ecological Economical Zone with the rapid development of accelerating industrialization and urbanization. At the same time, owing to the unique features of the geographical unit of Poyang Lake Ecological Economical Zone, the quality of land and water is influenced by the river upstream and closely related to the effect of human activities and flood disasters, which including engineering water shortage and seasonal water shortage [11] .Therefore, with the contradiction are aggravated gradually between the limited carrying capacity of land and water resources and limitless economic development, how to evaluate and improve the coordination degree has become an inevitable challenge in the process of construction in Poyang lake Ecological Zone [12] . 
B. Research Methods
The degree of coupling is described between the parameters in the process of system development synergy degree. According to the principle of coordination theory, the system from confusion to order lies in the synergistic system of internal subsystems, and the coupling degree is playing an important role in the synergy measurement [13] . The phase characteristics between the carrying capacity of land and water resources and economical development can be analyzed by the way of "coupling" method. In this study, the coupling degree is defined as the influence between the resources and economy through their respective elements interact each other and the data from statistical yearbook 2010 of Jiangxi province (Statistics Bureau of Jiangxi Province.2010). And the system which are consisted by the coupling model, the coupling coordination degree model and the coordinated development and criterion [14] .
1) Efficacy function
In this study, no difference method of standardization is taken to standardization analysis in order to eliminate the difference because of units of each index. Owing to land and water resources index and economic index have a positive and negative, so the calculation formula as follows:
where variable μ i (i=1,2,L,m)as the order parameter, which μ ij representing the first i order and parameter J index, and the value means χ ij （j＝1，2，L，n）；where α ij and β ij are representing the minimal or maximal respectively in the stability critical point on the order parameter of the corresponding index system, whileχ ij are on the efficacy coefficient system. The entropy method has been taken to determine the weight of index, and the main calculation formulas are come from previous article [7] , and the weight of index in Poyang Lake Ecological Economic Zone can be obtained by related coupling formula. All these weight of index as final result (as shown in Table. I) 2) Coupling degree function The coupling degree model of interaction between multiple systems are from the coupling coefficient of capacity coupling concept and capacity model in physics based on the foundation of efficacy function(as shown in Formula 2).
In the formula (2),where μ(n = 1, 2,·m) represent the value of each subsystem, and m represent the number of subsystems, while C represent the coupling degree and ∈ C [0,1].In this study, with a total of two subsystems, which are land and water resources system and economy system respectively. Thus m=2 ， and also means that it can be calculated through the formula (2), and the formula C just as follows:
. Where μ 1 represent the comprehensive value of carrying capacity of land and water resources, and while μ 2 represent the comprehensive value of economic development.
3) Coupling coordination degree model
In the comparative study, the results is easy to deviate from the actual conditions, if the situation just relying solely on coupling degree. Therefore, it is necessary to construct the coupling coordination degree function of land and water resources and economic development system so as to judge the degree of coupling interaction, the coordination degree(as shown in Formula 3):
where D represent the coordination degree, and C represent the coupling degree, while T represent the coordination index between carrying capacity of water and land resources and economy development( Formula 4 ):
where a, b represent the undetermined coefficient. In this study, the contribution of the resources system and economic system are equal. With regard to this situation, a=0.5, b=0.5. While μ 1 and μ 2 represent the comprehensive value of land and water resources and the comprehensive value of economic development respectively.
C. Classification System and Criterion of Coordination
According to the size of the extent of coordination degree, the system is divided into 4 categories and 10 subcategories, and then combine with the relationship between the comprehensive value of the carrying capacity of land and water resources (μ R ) and the comprehensive value of the economic development (μ E ), which will be divided into different types (as shown in Table I ). 
A. The Coupling Degree Evaluation Index System
In the process of the construction of coupling index system, which not only should reflect the relationship of land and water resources and economic development, but also need to consider the data available. According to the mentioned above principles, the framework of Pressure-State-Response was taken to evaluate the index of land and water resources, while the overall structure and efficiency was taken to reflect the indictors of the economic development(as shown in Table  II ).
B. Calculation Method of Order Parameter Index Weight
In this paper, the information entropy has been used to calculate the weight of each index, so as to avoid the subjective weight deviation, as shown in Table II .
IV. RESULTS AND ANALYSIS
The final results had been obtained by calculation, including the comprehensive evaluation index of land and water resources (μ R ) the comprehensive evaluation index of economic development (μ E ) coupling degree\coordination degree and the contrast between μ R and μ E (as shown in Table  III ).
In the view of coordination degree, it obviously difference that the coupling degree between the land and water resources and economic development in Poyang Lake Ecological Economic Zone. In urban areas, the coupling overall level is lower, where the minimum in Fuzhou (urban) is 0.112, and the maximum level is 0.621 in Nanchang (urban). In the countries areas, expect from the coupling degree of Nanchang County is greater than 0.9, the rest of other countries is less than 0.7, which means the lowest is 0.209 in Ruichang. From the spatial distribution (as shown in Fig. 2) , the Coupling degree with Poyang Lake as the core and In circle form outwards gradually decreasing trend, and also shows that the distribution of carrying capacity of land and water resources inequality.
In the view of coordination degree, the extent of this belongs to moderate and low harmony generally other than the Nanchang (urban), Nanchang country and Fengcheng are in a highly coordinated. The coordination degree between the carrying capacity of land and water resources and economic development within Poyang Lake ecological economic zone is best for the city of Yichun, with an average value of 0.513 and belongs to high coordination, followed by the Nanchang city, the average value is 0.493, and the coordination degree is moderate, the worst for the city of Fuzhou, with the average value is 0.234, belong to low harmony. In the spatial distribution, coordination degree is still in Poyang Lake as the core, the overall layout of outward in a circle form progressively step by step. The proportion of the primary industry (%) 0.078
The proportion of the tertiary industry (%) 0.064
The comprehensive index of industrial economic benefits (%) 0.020
The second industry increase rate (%) 0.048
The tertiary industry increase rate (%) 0.059
Note: The sources of data come from Statistical Yearbook of Jiangxi Province, and the Bulletin of social economic development in 2010
3) From the types of coupling coordination degree, which are belongs to moderate uncoordinated and mild incompatible types within Poyang Lake Ecological Economic Zone. It obverted that the Nanchang is best city in the intermediate coordinated class. The County of Jiujiang, Yongxiu and De'an belongs to mild not conforming. Most of the moderate uncoordinated regional belongs to urban areas and showed that uneven distribution, such as urban of Jiujiang, Jingdezhen and Yingtan. Fig. 2 . The spatial distribution of coupling degree between resources and economy in Poyang Lake Ecological Economic Zone 4) From the comparison results of the μ R and μ E can be seen that there are six environmental lag areas and twenty-five economy lag areas, which belongs to urban and countries areas respectively. And the results also shows that the carrying capacity of land and water resources is not synchronized with the economic development of in Poyang Lake ecological economic zone. When μ R <μ E , this areas belongs environmental lag and also shows that the threshold of the carrying capacity of land and water resources less than the economic development. In view of these regions, more maintenance and improvement should be put into the carrying capacity of land and water resources in the process of construction. All these would be benefit to avoid paying much attention to economic development and ignore the law of inherent ecological carrying capacity. When μ R >μ E , it means that belongs to economic lag areas, and also shows that the development and utilization of land and water resources is lag behind the economic development. These regional resources should be development and utilization according to maximum threshold of land and water and based on the law of ecological environment.
V. THE OPTIMAL PATH SELECTION BETWEEN RESOURCES AND ECONOMIC DEVELOPMENT
When μ R =μ E, it means that the coupling degree of the optimal relations between the carrying capacity of land and water resources and economic development, belongs to the resource economy synchronous type. However, there is not a country or urban district among 31countries of Poyang Lake Ecological Economic Zone in 2010 be in the "μ R =μ E " model. All these situation illustrated that the coupling degree between resources and economy is still grim. Especially with the urbanization and industrialization is inseparable from the protection of land and water resources, while the excessive exploitation of water and soil resources will bring pressure on resources and environment in process of economic development. From comparison of type in table.3 shows that environmental hysteresis region belongs to county, while the economic hysteresis region is mostly in urban. Therefore, the dual optimization path through the adoption of "Economic oriented" and "Resource guidance" respectively(as shown in Fig. 3 ), all those effective coupling measures between the carrying capacity of land and water resources and economic development would be benefit to realize the strategic target of ecological Protection and economic development in Poyang lake ecological economic zone. 
A. The Optimal Path Selection in Environmental Damaged
Region 1) Taking the adaptive management mode so as to meet the changing needs of the ecological environment. The dynamic changes and uncertainty of land and water resources are the constraints of resources management, while the adaptive management mode is and effective method to deal with this complexity problems effectively. The construction of adaptive management needs to establish measurable goals based on the two aspects of the ecological system's functions and social development, and then through scientific management monitoring and controlling so as to improve data collection level in order to meet the changes in demand of ecological system capacity and social requirement [16] . According to the environmental lag areas, it is necessary to combined with the ecological threshold of land and water resources and the variation in demand of economic development, and then take the carrying capacity of land and water resources as the core to control the strategy of supply and demand. Therefore, these would be benefit to improve the coupling coordination degree between carrying capacity of land and water resources and economic development.
2) Providing the better environment of land and water resources through the construction of ecological barrier. As to the construction of ecological barrier is not only the inherent requirements of "a lake of water "protection in Poyang Lake, but also the whole characteristic objective demand of " lake-watershed "maintenance in Poyang basin [17] . Especially the Poyang lake ecological economic zone as the center of the material energy in the lower reaches, these regions need more fresh air, land and water resources in the process of economic development. But the effects of these sources is not only depends on the ecological environment itself within the Poyang lake ecological economic zone, but more depends on the whole basin of Poyang lake, and also related to a series of natural processes and human activities. Therefore, the improvement of carrying capacity of land and water resources has become the key to the construction of ecological barrier. There are several ways to promote the construction of ecological barrier. Firstly, strengthening the research on the inherent law of ecological system. Secondly, Construction of the subject's initiative as the core of ecological compensation mechanism in order to improve the ecological barrier areas, including the implementation of the financial transfer payment, preferential policies, industry support and technical personnel training and so on.
B. The Optimal Path Selection in Economical Lag
Region 1) Improving the basic guarantee ability of economic construction through the optimization of urban land resources allocation. From the Table III shows that most of areas are belongs to the economical lagging behind region, also means that the land and water resources utilization is far below the threshold of resource capacity. The land resources optimization allocation is the best way to promote the urbanization [18] ,including the structure of land use optimization, time and land use spatial layout optimization, land use efficiency optimization. Therefore, by optimizing the allocation of land resources, which will effectively protect needs of the economy lag urbanization infrastructure, so as to promote the economic construction in Poyang lake Ecological Economic Zone 2) Speeding up the upgrading of regional industrial optimization so as to improve the coordination degree between resource and economic coordination. Strengthening the economic hysteresis region industry upgrade and optimization is the core to improve the level of coordination of resources and economy. It should be according to the distribution of land and water resources to develop the industries with local characteristics in Poyang lake ecological economic zone. In the lakeside range, the basic measures including the upgrading the agricultural industry, promoting the ecological tourism and developing the green industries in main. While in the lake peripheral region through optimizing agricultural industry, constructing the ecological industrial park and developing the ecological tourism service industry. And through different industries upgrade optimization and combination would bring the industrialization and urbanization within Poyang lake ecological economy zone, what would be benefit to promote the comprehensive development of regional social economy under the premise of resources and the environment's protection. 
VI. CONCLUSION
It was obvious that the distribution of the coupling degree between land and water resources and economic development was different from 0.112 to 0.996 in 31 countries in 2010 in Poyang lake ecological economic zone. While the coordination degree was obvious different, the distribution of the value was from 0.137 to 0.688, and this situation illustrated that the majority of regions were in low intensity coupling and differentiation stage. The conclusions as follows:
1) It was obvious that the characteristic of coupling coordination was unbalanced. The level of the coupling degree and coordination degree was lower, all these formats present in the circle also had the trend of decreasing outward.
2) The urban areas belonged to the moderate incompatible types and environment lagging region, while the country (district) was mild not coordinated and belonged to economic lagging region. And the Nanchang country was best area that had the highest coordination degree of coupling with the intermediate coordination type.
3) The Simultaneous optimization of resources and economy was the best way to improve the coupling degree and promote regional development in balance. Mainly urban environment hysteresis region should choose the adaptive management and ecological barrier construction strategy, and the county oriented economy lag area should choose the urbanization and industrialization development strategy.
4) Owing to the existence of uncertainty and complexity from the intertwined between land and water, as well as the economic development was influenced by the local natural resources and social and cultural practices, so that the coupling evaluation index selection becomes more complex. Therefore, How to select a more rational and adaptive index and quantify the coupling degree has become a main direction of future research in the field of land and water resources.
